Latest development in high-power lasers made possible a wide variety of laser surface modifications. Such surface modifications include: glazing, shock peening, alloying, cladding and texturing. The main reason behind applying these treatments is to improve the tribological performance of the modified surfaces. In addition to reducing friction and wear, it is favorable to improve the scuffing resistance. Scuffing can be defined as a sudden catastrophic failure of a lubricated sliding surface characterized by a sudden rise in friction; resulting in severe surface damage through localized plastic flow. This paper investigates friction and scuffing performance of laser glazed 1080 steel and laser textured H13 stainless steel. Results showed that laser glazed surfaces reduced sliding friction under dry conditions by approximately 35% and improved wear resistance. In addition, laser glazed surfaces showed high resistance to scuffing compared to unglazed surfaces. Also, laser surface texturing technique reduced sliding friction under lubricated conditions and improved scuffing resistance.
INTRODUCTION
Laser applications have been utilized in the field of surface treatments in many forms. Laser glazing, laser shock peening, laser alloying and laser texturing are some examples of these applications. Laser glazing improves the mechanical properties of 1080 steel. It improves the surface hardness and results in a glassy surface with low friction characteristics.
It will be very beneficial to further study the scuffing performance of laser glazed surfaces. On the other hand, Laser Surface Texturing (LST) is an emerging technology based on a pulsating laser beam that, by a material ablation process, generates thousands of microdimples on one of the mating surfaces, figures 4 and 5. By controlling the laser beam parameters, it is possible to control very accurately the diameter, depth and area density of the microdimples. Analytical and experimental analysis showed that (LST) improved hydrodynamic and hydrostatic lubrication of mechanical seals [2, 3] . In light of these results, LST is being proposed to be used in other tribological applications especially piston-ring and cylinder-liner contact. It will be very beneficial to experimentally assess the LST performance under reciprocating sliding contact. Such assessment will include friction and scuffing performance. This paper presents experimental investigation of LST and laser glazing scuffing and friction behavior.
LASER GLAZING
In laser glazing process, a high-power laser melts the top layer of the surface, which is rapidly cooled and resolidified. For 1080 steel, the laser glazing treatment results in a harder layer (as much as three times harder than the substrate) with a new microstructure [1] . The original pearlitic microstructure is transformed into a martensitic microstructure.
LASER SURFACE TEXTURING
LST technology is based on a pulsating laser beam that, by a material ablation process, generates thousands of microdimples on one of the mating surfaces. By controlling the laser beam parameters, it is possible to control very accurately the diameter, depth and area density of the microdimples.
FRICTION AND SCUFFING RESULTS
Laser glazing: Figure 1 shows the friction behavior of laser glazed 1080 steel under dry and lubricated conditions rubbed against ½" Alumina balls. Under dry conditions, laser glazing reduced friction by approximately 30%. The glassy hard surface of laser glazed samples is responsible for the improved friction behavior. Figure 4 shows the friction behavior of dimpled and undimpled surfaces under lubricated conditions. The testing was conducted at multi speeds during which speed was increased every 2 minutes. Results showed that the dimpled surfaces indeed decreased friction in the range of testing machine speed.
Microdimple:
Scuffing testing was conducted at 300 lb force. The results showed that the dimpled surfaces did not scuff while that the undimpled surface scuffed after 400 seconds, Figure 5 . 
